Abstract Approximately, one fourth of women have leiomyomas. Leiomyomas are benign tumors that originated from smooth muscle cells. Estrogen is claimed to relate as a cause but exact mechanism has not fully understood. In this study, 95 leiomyoma cases that have been diagnosed by our department in years between 2010 and 2012 were examined. Age ranges of patients, sizes, locations, and numbers of leiomyomas were identified. Immunohistochemically ER (estrogen), PR (progesterone), and Gross cystic disease fluid protein-15 stains were performed to the paraffin blocks and their percentages of staining were noted. Statistically, submucosal and intramural locations were significantly related to ER and PR (p \ 0,001). There were significant relationship between ER and PR in 30-50 years age group (p \ 0,001). There were significant relationship between ER, PR and locations (p \ 0,001), numbers (p \ 0,001), sizes of leiomyomas (below 5 cm; p \ 0,001), (between 5 and 10 cm; p = 0,037), larger than 10 cm; p = 0,002). Consequently, relationship between leiomyoma and ER, PR were revealed in this study. Also, relationship between leiomyoma locations and patient ages were identified statistically. There was no immunoreactivity with GCDFP-15 in leiomyomas.
Introduction
Uterine leiomyomas are the most common pelvic tumors in women [1] [2] [3] . They are benign monoclonal tumors that originated from smooth muscle cells of myometrium. Incidence is 20-40 % in reproductive age group [4, 5] . In USA, the most common indication for hysterectomy is leiomyoma. There are 600,000 hysterectomy operations per year in the USA and half of them are because of leiomyoma [6] . It presents as abnormal uterine bleeding or pelvic pain in the reproductive age group. Myomas may lead to poor obstetric results such as infertility, abortus, and preterm birth. Symptoms of uterine leiomyomas can be evaluated in three categories: abnormal uterine bleeding, pelvic pressure and pelvic pain, and dysfunction of fertility. Generally they tend to be small and asymptomatic; however, they effect quality of life in majority of women and symptoms are needed to be taken care. Symptoms are related to their sizes, numbers, and localizations [6] .
Majority of leiomyomas localizes in fundus and corpus. Uncommonly, they can be seen in cervix (3 %). Generally, they have receptors of PR and ER. In the first trimester of pregnancy as estrogen levels increase, myomas grow. Generally, they become symptomatic in 30-40 years age group. They can be identified clinically in 25 % of reproductive stage group. 80 % of women are diagnosed by pathologist after the surgery [7] .
Gross cystic disease fluid protein-15 (GCDFP-15) is known as apocrine cell marker. However, nonapocrine tumors may be immunoreactive with GCDFP-15. 75 % of apocrine tumors and 23 % of nonapocrine tumors have immunoreactivity in breast carcinomas. Unlike ductal carcinomas, apocrine carcinomas are rarely stained by ER and PR [8, 9] .
Question of whether leiomyomas show immunoreactivity or not with GCDFP-15 like ER and PR should be investigated. To our knowledge, there are not any studies about this subject in the literature.
In this study, we evaluated whether leiomyomas show immunoreactivity or not with ER, PR, and GCDFP-15, and we investigated its relationship with age of patients, sizes, and numbers of leiomyomas.
Materials and Methods
Leiomyoma cases that have been diagnosed by our pathology department were evaluated retrospectively. Leiomyoma cases that have been diagnosed from paraffin blocks of total abdominal hysterectomy specimens in years between 2010 and 2012 were reviewed, and one of the paraffin blocks were chosen and then cut in four. Blocks were stained immunohistochemically with estrogen, progesterone, and GCDFP-15 ( Fig. 1, 2, 3 ). Also age ranges of patients, sizes, locations, and numbers of leiomyomas were noted.
Below 20 years, age group was graded as 0, 20-30 years age group was graded as 1, 30-50 years age group was graded as 2, and older than 50 years age group was graded as 3. Submucosal location was graded as 0, intramural location was graded as 1, subserosal location was graded as 2, and parasitic location was graded as 3. Sizes below 5 cm were graded as 0, sizes between 5 and 10 cm were graded as 1, and sizes larger than 10 cm were graded as 2. Single leiomyoma was graded as 0, and multiple leiomyomas was graded as 1.
Ninety-Five cases were included in this study. There were not any cases younger than 20 years age. There were two cases in 20-30 years age group, 69 cases in 30-50 years age group, and 24 cases in older than 50 years age group. There were 22 cases in submucosal location group, 60 cases in intramural location group, 11 cases in subserosal location group, and two cases in parasitic location group. 46 cases have single leiomyoma, and 49 cases have multiple leiomyomas. Immunohistochemically staining percentages were noted. Results were evaluated statistically.
Statistical Analysis
Descriptive values that measured in the study are shown as mean, standard deviation, median, minimum, and maximum. Shapiro-Wilk test is used for evaluating if estrogen and progesterone levels are in a normal range or not. Mann-Whitney U test is used for comparing leiomyoma numbers and mean percentage of estrogen and progesterone stains. Kendall Tau coefficient is used for evaluating relationship between groups and staining percentages of estrogen and progesterone. p \ 0,05 is accepted for statistical significance. PASW (ver.18) is used for calculating purposes.
Results
Table that is shown below (Table 1) demonstrates r values which were obtained by evaluating the relationship between staining percentage of estrogen, progesterone, and leiomyoma locations. p values which are used for testing significance of r value are also given.
According to Table 1 , there is significant relationship between staining percentage of estrogen, progesterone and locations of leiomyoma (submucosal location) (r = 0,652, p \ 0,001) and significant relationship submucosal location (r = 0,391, p \ 0,001).
According to Table 2 , there are significant relationship between staining percentage of estrogen, progesterone and group 2 (30-50 years age group) (r = 0,470, p \ 0,001). There are significant relationship between staining percentage of estrogen, progesterone and group 3 (older than 50 years age group) (r = 0,370, p = 0,019).
There are only two patients in group 1 (20-30 years age). Therefore, there are no significant relationship between staining percentage of estrogen, progesterone and age.
There are significant relationship between staining percentage of estrogen, progesterone, and leiomyoma number (single; r = 0,450; p \ 0,001), (multiple; r = 0,483; p \ 0,001).
There are significant relationship between staining percentage of estrogen, progesterone, and leiomyoma size (below 5 cm; r = 0,517; p \ 0,001), (between 5 and 10 cm; r = 0,276; p = 0,037), (larger than 10 cm; r = 0,642; p = 0,002).
Discussion
Uterine leiomyomas exact cause is not fully understood yet. Several studies show its relationship with estrogen [9] .
Leiomyomas may occur with long-term estrogen exposure or environmental factors [10] .
In this study, mean age was 47 (29-74 years). Generally, leiomyoma is seen in 3rd or 4th decades in given literature, and this finding is similar with our study [11] . There were 69 cases (72%) who were 30-50 years old. Ashraf et al. reported that 80 % of leiomyoma cases were 31-50 years old and the youngest case was 20 years old [12] . In our study, the youngest case was 29.
Estrogen-related leiomyomas may be seen at menarche to menopause. Generally, they tend to grow slowly, and they begin to be symptomatic in the 3rd decades [11] .
There was positive relationship between estrogen and progesterone (p \ 0,001) in patient age grade 2 group (30-50 years old). There were similar results (p = 0,019) in patient age grade 3 group (older than 50).
Characteristically, in menopausal period, as estrogen levels decrease leiomyoma size will become smaller [13] . Hormone replacement therapy role is controversial. 74 % of women were treated with hormone replacement therapy by Palomba et al. but leiomyoma size became larger [14, 15] .
Leiomyomas can be solitary either multiple in number. Multiple leiomyomas are more common. In this study, most of the leiomyomas were multiple too. Leiomyoma can be classified as submucosal, intramural, and subserosal according to localisation. In this study, 22 of them were submucosal, 69 of them were intramural, and rest of them were subserosal and parasitic. There were significant relationship between estrogen and progesterone in intramural localization group. Rarely, leiomyoma can transform to leiomyosarcoma [16] . In their study, Bükülmez and Doody showed that 27 % of women have problems with fertility and they expressed that this is related with leiomyoma localization [17] . In this study, sterility problems were not investigated.
Immunohistochemically, there were no reactivity with GCDFP-15 stain. For this reason, its relationship with ER, PR, patient age, size, and location of leiomyoma were not investigated.
Conclusion
Consequently, relationship between leiomyoma and ER, PR was revealed again in this study and relationship between localisation and patient age was measured statistically. It was pointed out that there was no immunoreactivity with GCDFP-15 in leiomyomas.
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